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To assess the prevalence of asthma, chronic bronchitis and respiratory symptoms, and to calculate risk factors for 
them, we performed a postal survey in Helsinki, the capital of Finland. During the spring of 1996, questionnaires 
were mailed to a random sample of 8000 individuals aged 20-69. The total response rate was 76%, with 6062 
complete answers. 
The prevalence of having ever had asthma was 7*2%, physician-diagnosed asthma was 6.6% and physician- 
diagnosed chronic bronchitis was 3.1%. Asthma was significantly more common among women than men, but no 
gender differences existed in prevalence of chronic bronchitis. The most common respiratory symptom was sputum 
production when coughing, reported by 27%. During the previous 12 months, wheezing had occurred in 20% and 
attacks of shortness of breath in 13% of subjects. Generally, the prevalence of different respiratory symptoms were 
significantly higher among smokers. The most important risk factor for asthma was a family history of asthma 
(Odds ratio:OR 3.3). 
Multivariate analysis revealed that being a member of the socioeconomic group, manual workers, was associated 
with a significantly increased risk for chronic productive cough (OR 1.7), and for wheezing during the previous 12 
months (OR 1.7). Manual workers of both genders had the highest prevalence of asthma, chronic productive cough 
and wheezing during the previous 12 months. 
The prevalence of asthma in Helsinki was higher than previously found in Finland, and was at a similar level to 
that of other Nordic countries. In contrast, prevalence of chronic bronchitis was lower than previously shown in 
Finland. 
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Introduction 
Incidence and prevalence of asthma have increased, 
particularly among children, adolescents and young adults, 
all over the world (l-3). The European Community 
Respiratory Health Survey (ECRHS), has revealed wide 
geographical variation in prevalence of asthma and use of 
asthma medication worldwide (4). The prevalence of 
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asthma in the ECRHS report varied from 2.0% in Tartu, 
Estonia, to 11.9% in Melbourne, Australia. The prevalence 
of wheezing was lowest in Bombay, India, (4.1%) and 
highest in Melbourne (28.8%) (5). 
Epidemiological studies have shown a lower prevalence 
of asthma in Finland than in other Nordic countries, or in 
England, the U.S.A., Canada or Australia (613). The 
latest reports, however, have revealed a tendency towards 
increasing prevalence of asthma in Finland (1,14), where 
annual incidence of persistent asthma has risen 90% from 
1986 to 1993 among young women aged 15 to 29 (1). 
In Finland, as well as in other Nordic countries, 
prevalence and incidence of chronic bronchitis and chronic 
obstructive pulmonary disease (COPD) have been studied 
less than those of asthma. Variation in criteria for COPD 
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makes comparisons between different studies difficult. 
According to the Obstructive Lung Disease in Northern 
Sweden studies (OLIN), prevalence of physician-diagnosed 
chronic bronchitis was 4%, and that of self-reported 
chronic productive cough 10% (15). In Finland, preva- 
lences of chronic bronchitis and bronchitic symptoms have 
earlier been reported to be even higher (16). 
National campaigns for diagnosis and treatment of 
asthma and COPD have recently been started in many 
countries. We aimed to assess the current prevalence of 
asthma, chronic bronchitis, respiratory symptoms and use 
of asthma medication in Helsinki, the capital of Finland. A 
further aim was to examine the effects of smoking, family 
history of airway diseases and socioeconomic status on 
prevalences of these conditions. 
Material and Methods 
STUDY AREA 
Helsinki is located on the southern coast of Finland, on the 
Baltic Sea, with 539 363 inhabitants in 1997, which 
comprised 10.5% of the whole population of Finland. 
The urbanized area includes more than one million people. 
The climate of Helsinki is cool; the average temperature 
over the past 30 yr has been 5°C. The coldest month is 
January (- 6°C) and the warmest is July (17°C) (17). The 
quality of the air is good, with levels of SO2 and NO2 
decreasing during recent decades. 
STUDY POPULATION 
Postal questionnaires were sent to 8000 individuals aged 
20-69 living in the city of Helsinki, during the spring of 
1996. The study sample was obtained from the Population 
Register Centre, randomized by lo-yr age-cohorts and by 
gender. Four subjects were dead and 119 subjects had 
moved out of Helsinki. Reminders were sent twice, with the 
final response rate of 75.8% comprising answers from 6062 
subjects. Table 1 shows the distribution by age, sex and 
smoking habits. 
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The methods, including the selection of the study sample, 
were the same as used in other centres of the FinEsS study, 
a comparative survey carried out in Finland, Estonia and 
Sweden, aiming to assess prevalence and risk factors for 
airway disorders and type-l-allergy. The present study was 
approved by the Ethics Committee of the Department of 
Medicine of Helsinki University Central Hospital. 
QUESTIONNAIRE 
The FinEsS questionnaire was based on the Swedish OLIN 
study questionnaire (15), developed mainly from the British 
Medical Research Council (18) and Tucson questionnaires 
(19). The OLIN questionnaire has been used in several 
Nordic studies (15, 20-22). In addition, the FinEsS 
questionnaire included two questions from the IUATLD 
questionnaire (23-25), questions also used in the ECRHS 
(5). The questionnaire included items about family history, 
asthma, chronic bronchitis, allergic rhinitis and various 
respiratory symptoms such as cough, sputum production, 
wheeze, chest tightness and attacks of shortness of breath. 
Questions were also included about the use of asthma 
medication, smoking habits and socioeconomic group 
(Appendix 1). 
DEFINITIONS 
In the present study, asthma was defined in two separate 
ways. The subjects condition was classified as having ever 
had asthma when they answered ‘yes’ to the question: 
‘Have you now or have you had asthma?‘. Physician- 
diagnosed asthma was based on the question ‘Have you 
been diagnosed as having asthma by a doctor?‘. 
Those who answered ‘yes’ to the question: ‘Have you 
now, or have you had, chronic bronchitis or emphysema?’ 
were classified as having ever had chronic bronchitis. 
Physician-diagnosed chronic bronchitis was based on the 
question ‘Have you been diagnosed as having chronic 
bronchitis or emphysema by a doctor?‘. 
Those who reported sputum production when coughing 
on most days, during at least 3 months in 2 successive years, 
were interpreted to have chronic productive cough. Those 
TABLE 1. Study population by age, sex and smoking habits 
20-44 years 45-69 years Total 
Women Men Women Men Women Men All 
Study sample (n) 2433 2219 1794 1554 4227 3773 8000 
Participants (n) 1963 1431 1499 1169 3462 2600 6062 
("/I 81 65 84 75 82 69 76 
Non-smokers (%) 53 45 57 35 55 40 49 
Ex-smokers (%) 12 12 17 30 14 20 17 
Smokers (%) 35 43 26 35 31 39 34 
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who had stopped smoking at least 12 months prior to the 
study were classified as ex-smokers. 
ANALYSES 
The chi-square test was used for bi-variate comparisons, 
and one way ANOVA (analysis of variance) for testing for 
trends. The simultaneous effects of different independent 
variables on asthma and respiratory symptoms were 
calculated by multiple logistic regression analysis. The 
independent variables in the analyses were age, sex, family 
history of asthma or obstructive airway diseases (chronic 
bronchitis or emphysema), smoking habits and socio- 
economic group. Socioeconomic group was based on 
profession, classified according to the Nordic classification 
system for occupations (23). 
Results 
PARTICIPATION AND SMOKING HABITS 
The participation rate was 82% in women and 69% in men, 
with the highest participation rate (84%) among women 
aged 45-69 years. The lowest participation rate (65%) was 
in men aged 2044 years. 
Of the whole study population, 34% were current 
smokers. In both men and women the proportion of 
current smokers were greater in subjects aged 2044 
compared to those 45-69 (Table 1). The proportion of 
current smokers was 54% among those having chronic 
bronchitis, where as among the asthmatics 34% were 
current smokers. 
PREVALENCE OF RESPIRATORY 
SYMPTOMS 
The most common respiratory symptom was sputum 
production when coughing, reported by 21% of the 
subjects. Tightness in the chest upon awakening was 
reported by 25%. The prevalence of long-standing cough 
was 20%, wheezing during the previous 12 months was 
20%, breathlessness when walking on the level was 14% 
and attacks of shortness of breath during the previous 12 
months was 13% (Fig. 1). 
The prevalence of attacks of shortness of breath 
(P<O.OOl), long-standing cough (P= 0.002) and tightness 
in the chest upon awakening (P<O.OOl) was higher in 
women. Wheezing within the previous 12 months was more 
common in men (P= O-03). No significant difference by 
gender was found for sputum production when coughing, 
or chronic productive cough. Attacks of shortness of 
breath, long-standing cough, sputum production and 
chronic productive cough were all significantly more 
common in the older age group, 45-69, but wheezing and 
chest tightness were more common among those younger in 
age 2044 years (Fig. 1). 
Sputum production and chronic productive cough were 
strongly related to smoking; smoking was significantly 
associated with chronic productive cough for all ages, with 
32% of the elderly male smokers reporting this symptom 
(Figs. 2 and 3). 
ASTHMA AND CHRONIC BRONCHITIS 
The prevalence of having ever had asthma was 7.2% and 
physician-diagnosed asthma was 6.6%. Both were signifi- 
cantly more common in women than men, and more 
prevalent in the elderly (Fig. 3). Common symptoms in 
subjects with physician-diagnosed asthma were attacks of 
shortness of breath during the previous 12 months (76%), 
wheezing during the previous 12 months (72%) chest 
tightness upon awakening (63%), sputum production when 
coughing (53%), breathlessness when walking on the level 
(44%) and long-standing cough (43%). Of all asthmatics, 
65% reported using asthma medication, with 80% of those 
asthmatics who, during the previous 12 months, had had 
attacks of shortness of breath using asthma medicines. Six 
percent of the whole population sample reported use of 
asthma medication (women 7.0% and men 4.6%, 
P<O*OOl). This use was significantly more common among 
subjects aged 45-69 than among those aged 2044 
(P<O.OOl). 
The prevalence of having ever had chronic bronchitis 
was 4.8% and physician diagnosed chronic bronchitis 
3.7%. Chronic bronchitis was more common in the older 
age group (P<O.OOl), with no significant difference by 
gender (Fig. 4). The most common respiratory symptoms 
in subjects with physician-diagnosed chronic bronchitis 
were sputum production when coughing (80%) chest 
tightness upon awakening (68%) wheezing during the 
previous 12 months (65%), long-standing cough (65%) 
and chronic productive cough (61%). Of the 735 subjects 
who reported chronic productive cough only 137 (19%) 
had physician-diagnosed chronic bronchitis. Asthma 
medication was used by 10% of those reporting either 
physician-diagnosed chronic bronchitis or having ever had 
chronic bronchitis. 
INFLUENCE OF SOCIO-ECONOMIC GROUP 
Among the subjects aged 45-69, asthma was most common 
in manual workers among both men and women, and for 
those aged 2044 was most common in female manual 
workers. It was more common in women overall among 
manual workers (P=O.O4) than in men; furthermore, a 
consistent trend toward a gender difference could be seen in 
most socio-economic groups, with a higher prevalence of 
asthma in women. Both men and women among self- 
employed persons aged 2@44 years had the lowest 
prevalence of asthma: 2% (Table 2). 
Chronic productive cough was most common in both 
male and female manual workers. In men it was most 
common in manual workers (P=O.O3), but in women 
among assistant non-manual workers (P= 0.03). Wheezing 
during the previous 12 months was also most common in 
manual workers in both genders and was more common 
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(P = 0.046) in the younger people among intermediate level 
employees and professionals (Table 2). 
MULTIVARIATE RELATIONSHIPS 
Odds ratios (OR) between different independent variables 
which might have influenced incidence of physician- 
diagnosed asthma, and the symptoms wheezing during the 
previous 12 months and chronic productive cough, were 
calculated by multiple logistic regression analysis (Table 3). 
Significant risk factors for asthma were a family history of 
asthma (OR 3.3) and being female (OR 1.3). Manual 
workers (OR 1.9) and students/conscripts (OR 1.6), as well 
as ex-smokers (OR 1.3), showed strong trends toward 
increased risk. 
Significant risk factors for chronic productive cough were 
current smoking of five or more cigarettes per day (5-14 
cigarettes, OR 1.8, and > 14 cigarettes, OR 4. l), being aged 
45-69 (OR 1.6): being a manual worker (OR 1.7), family 
history of chronic bronchitis or emphysema (OR 1.7) and 
ex-smoking (OR 1.5), whereas no gender differences could 
be shown. The risk-factor pattern for wheezing during the 
previous 12 months was similar to that of productive cough 
in regard to smoking habits, while the influence of heredity 
and socioeconomic group showed similarities in their 
influence on asthma. Age and gender had no influence on 
wheezing. 
Dividing smokers into three categories: those who 
smoked less than five cigarettes per day, those who smoked 
5-14 and more than 14 cigarettes per day, did not have any 
significant impact on results compared to analysis where the 
current smokers were analysed in one group. 
Discussion 
In analytical epidemiological studies, questionnaire answers 
about asthma, mainly physician-diagnosed asthma, gene- 
rally have a high specificity and a high reliability (27;28). 
The FinEsS questionnaire is based on validated question- 
naires, with questions about self-reported asthma (ever had 
asthma) and physician-diagnosed asthma included. The 
response rate in our study was similar to the median 
response rate of the ECRHS. As in the ECRHS, the 
participation rate was higher for women and for the elderly 
(5). 
A high prevalence of respiratory symptoms was found in 
the whole sample. Compared to OLIN study results from 
northern Sweden, the prevalence of cough and sputum 
production were higher in Helsinki (15). Sputum produc- 
tion when coughing was more common in women, and 
chronic productive cough was more common in women 
aged 20-44 than in men. This may be explained by the fact 
that smoking has become more common in women and less 
common in men during recent decades; 79% of women 
were non-smokers in Alanko’s study (1966) versus 55% in 
our study, while 56% of men were smokers in 1966 versus 
39% in our study (6). Women may also be more sensitive to 
the effects of smoking than men (29). 
The prevalence rate of having ever had asthma of 7.2% 
for the whole sample and 6.1% among young men (20-29) 
was considerably higher than in previous studies from 
Finland: prevalence of asthma was reported to be 1.8% 
among conscripts in 1989, and prevalence rates from 2.7% 
to 4.1% were shown in an adult population in 1980 (14,30). 
The OLIN study from northern Sweden revealed a 1986 
prevalence rate of 6% for ‘ever had asthma’ (15). Swedish 
data suggest somewhat higher prevalence of asthma in 
Sweden today (31). Our results suggests that prevalence of 
asthma had increased in Finland to approximately the same 
level as in Sweden. Prevalence of having ever had asthma 
was slightly higher than of physician-diagnosed asthma in 
both men and women, suggesting that some people may 
have had asthma, or asthma symptoms, earlier in life, but 
do not currently have asthma. Asthma was significantly 
more prevalent among women, and women using asthma 
medication more often were also trends in the ECRHS and 
in OLIN studies (13,32). The high prevalence rate of 
respiratory symptoms among asthmatics was surprising, 
and raised the question of whether treatment of asthmatics 
is adequate, despite the preference for inhaled corticoster- 
oids in Finland. 
A family history of asthma was the most important risk 
factor for asthma, in concordance with other studies 
(32,33). According to multivariate analyses, being a manual 
worker was a notable risk factor for several conditions, 
which could partly be explained by occupational exposure 
provoking asthma. The annual incidence of occupational 
asthma increased from 1986-1993, in Finland rising by 
70%, according to a recent report (1). Approximately one- 
third of the Finnish work force in 1992 was exposed to 
respiratory pollutants at work and 13% to occupational 
allergens (34). A recent Swedish study supports an 
association between occupational exposure to non-specific 
air pollution and development of bronchial asthma (35). 
As for prevalence rates for chronic productive cough and 
chronic bronchitis, these were considerably lower in men 
than in previous Finnish studies. Prevalence of chronic 
bronchitis was 27% in men and 5.5% in women in 1965, 
and somewhat lower in men in the early 80s (36). The 
change can in part be explained by the changes in smoking 
habits (16). Of the whole sample 3.7% reported physician- 
diagnosed chronic bronchitis, the same level as in the OLIN 
studies (4%) and in earlier other Nordic studies (7-9,15). 
However, the low prevalence of physician-diagnosed 
chronic bronchitis (19%) among those reporting chronic 
productive cough suggests a considerable rate of undiag- 
nosed chronic bronchitis. The prevalence of chronic 
productive cough was found to be still higher in the present 
study than in recent Swedish studies (15; 33). 
Chronic productive cough was chosen for risk factor 
analysis instead of chronic bronchitis, as the latter yielded a 
considerable underestimate of the condition. Current 
smoking was the major risk factor for chronic productive 
cough, as expected, followed by a family history of chronic 
bronchitis and being a manual worker. In women aged 60 
to 69 years 61% of those reporting chronic productive 
cough were non-smokers, which might be explained in 
part by occupational exposures, including exposure to 
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environmental tobacco smoke, together with the low 
proportion of smokers in that age group. In addition, 
mucociliary clearance decreases with increasing age (37). 
Being a manual worker was a significant risk factor for 
chronic productive cough and wheezing, and to some extent 
a risk factor for asthma as well, indicating that there could 
be occupational factors provoking respiratory symptoms 
and diseases in their occupational environment. 
In conclusion, there seemed to be a considerable 
prevalence of respiratory symptoms among the population 
of Helsinki. The prevalence of asthma had increased 
compared to that in previous studies and was similar to 
prevalence in other Nordic countries. Asthmatics also had 
many respiratory symptoms, suggesting that their asthma 
medication might be inadequate. The prevalence of chronic 
productive cough and chronic bronchitis were lower than 
shown previously, but there seemed to be a noticeable rate 
of undiagnosed chronic bronchitis. Manual workers were at 
significant risk of, having chronic productive cough, 
wheezing and, to some extent, asthma. Such a frequency 
of respiratory symptoms and undiagnosed chronic bron- 
chitis suggests clinical follow-up studies. 
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Applendix 1 
QUESTIONNAIRE 
Answers crossing either ‘yes’ or ‘no/do not know’ or writing 
on the appropriate line. 
1. Have any of your parents, brothers or sisters had: 
a. asthma 
b. 
C. 
2. 
4. 
5. 
6. 
a. 
I. 
8. 
a. 
b. 
9. 
10. 
a. 
11. 
12. 
13. 
T;: 
C. 
d. 
allergic eye-/nose catarrh (hay-fever) 
chronic bronchitis or emphysema 
Have you now or have you had any of the following 
diseases: 
asthma 
allergic eye-/nose catarrh (hay-fever) 
chronic bronchitis or emphysema 
any other lung or airways diseases-if ‘yes’, which? 
Have you been diagnosed by a doctor as having 
asthma? 
Have you been diagnosed as having chronic bronchitis 
or emphysema by a doctor? 
Do you currently use asthma medicines permanently or 
as needed? 
Have you now or have, you had asthma symptoms 
during- the last 10 yr (intermittent breathlessne&) or 
attacks of breathlessness? The symptoms may exist 
simultaneously with or without cough or wheezing. If 
‘yes’: 
Have you had these symptoms during the last year (the 
last 12 months)? 
Have you had longstanding cough during the last year? 
Do you usually have phlegm when coughing, or do you 
have phlegm which is difficult to bring up? If ‘yes’: 
Do you bring up phlegm on most days during periods 
of at least successive three months? 
Have you had such periods during at least two 
successive years? 
Have you had wheezing, whistling, or a noisy sound in 
your chest when breathing? 
Have you had wheezing or whistling in your chest at 
any time in the last 12 months? If ‘no’ go to question 11; 
if ‘yes’: 
Have you been at all breathless when the wheezing 
noise was present? 
Have you had this wheezing or whistling when you did 
not have a cold? 
Have you awakened with a feeling of tightness in your 
chest at any time in the last 12 months? 
Do you have to walk slower than other people of your 
age on the level because of breathlessness? 
Do you usually have breathlessness, wheeze, or severe 
cough: 
on effort 
in cold weather 
on effort in cold weather during winter 
in dusty places 
e. from cigarette- or tobacco smoke 
f. from car exhaust fumes 
g. from strong smelling scents (perfumes, spices, printing 
ink, cleaner, strong smelling flowers) 
h. from pollens 
i. from animal with fur (cat, dog, horse, cow) 
ASTHMAAKDCHRONICBROKCHITISPREVALENCE 809 
14. Do you smoke? (Smokers also include those who smoke 
a few cigarettes or pipe fills a week, and those who have 
stopped smoking during the last 12 months) If ‘yes’ 
a. How many cigarettes do you smoke per day? 
Less than 5 
5-14 
15 or more 
If ‘no’: 
b. Have you been a smoker, but have you stopped 
smoking more than one year ago? 
In addition, questions about occupation, skiing habits 
and exposure to tobacco smoke during childhood, were also 
asked in Finland. The Finnish questionnaire can be 
obtained from the corresponding author on request. 
